PP141. The lipid transporters ABCA1 and ABCG1 are differentially expressed in preeclamptic and IUGR placentas.
The ATP-binding cassette (ABC) transporter A1 (ABCA1) and ABCG1 are highly expressed in the placenta in various compartments, including the villous syncytiotrophoblast (V-STB) and foetal endothelial cells. Among other not yet characterized functions, they play a role in the foeto-maternal transport of cholesterol and other lipophilic molecules. In humans, preliminary data suggest expressional changes of ABCA1 and ABCG1 in pathologic gestation, particularly under hypoxic conditions, but a systematic expression analysis in common human pregnancy diseases has never been performed. The aim of the present study was to characterize ABCA1 and ABCG1 expression in a large series of pathologic placentas, in particular from preeclampsia (PE) and intrauterine growth restriction (IUGR) which are associated with placental hypoxia. Placentas from 152 pathological pregnancies, including PE and/or HELLP (n=24) and IUGR (n=21), and 20 normal control placentas were assessed for their ABCA1 and ABCG1 mRNA and protein expression with quantitative RT-PCR and semi-quantitative immunohistochemical analysis, respectively. ABCA1 protein expression in the V-STB was significantly less extensive in PE compared with normal controls (<10% of V-STB stained for ABCA1 in 58% PE placentas vs. 25% controls; p=0.035). Conversely, it was significantly more wide-spread in IUGR (>75% of V-STB stained in 57% IUGR placentas vs. 15% controls; p=0.009). Moreover, there was an insignificant trend for increased ABCA1 expression in fetal endothelial cells of stem villi in PE (p=0.0588). ABCA1 staining levels in V-STB were significantly associated with placental histopathological features related with hypoxia: they were decreased in placentas exhibiting syncytial knotting (p=0.033) and decidual vasculopathy (p=0.0437) and increased in low weight placentas (p=0.015). The significant and specific alterations in ABCA1 protein expression found at a specific cellular level were not paralleled by changes in ABCA1 mRNA abundance of total placental tissue. ABCG1 staining was universally extensive in the V-STB of normal placentas, always affecting more than 90% of V-STB surface. In comparison, ABCG1 staining of the V-STB was generally often reduced in pregnancy diseases. In particular, less than 90% of V-STB exhibited ABCG1 staining in 26% of PE placentas (p=0.022) and 35% of IUGR placentas (p=0.003). Similarly to ABCA1, ABCG1 mRNA expression in total placental tissue was not significantly different between controls and PE or IUGR. ABCA1 and ABCG1 proteins are differentially expressed, with either down- or up-regulation, in the V-STB of placentas exhibiting features of chronic hypoxia, such as in PE and IUGR. This suggests that other factors in addition to hypoxia regulate the expression of placental lipid transporters. The specific changes on a cellular level were masked when only total tissue mRNA was analysed underlining the importance of cell specific expression analysis. The potential effects of decreased placental ABCA1 and ABCG1 expression on foetal nutrition and development remain to be elucidated.